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ABSTRACT 



i 

The invention relates 
(1) comprising a backpanel (2j) 
having at least one substrate 
first interface part (7) for 
interface. The backpanel (2) 
interface part, (a) adapted to 



to an optical connector system 
and at least one substrate (3) 



housing assembly (30) and a 



establishing an optical 
comprises an integrated second 
complete said optical interface 
and said substrate housing assembly (30) is adapted to provide 
relative movement of said substrate ('3) with respect to said 
optical interface. 



+Fig. 6C 
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Optical connector system 

The invention relates, to an optical connector system 
comprising a backpanel and at least one substrate having at 
least one substrate housing assenibly and a first interface 
part for establishing an optical interface* 

Optical connector systems typically comprise a 
backpanel with a plurality of system cards or substrates. 
These substrates usually comprise both optical and electrical 
connections to establish optical and electrical interfaces 
with corresponding elements on the backpanel. Alignment 
typically is of crucial importance to provide a low loss 
optical interface. Therefore it is often required for such 
optical connector systems that the optical interfaces are 
completed before the electrical connections are established/ 
as the latter may otherwise disturb the alignment for the 
optical interface. 

US 5,921,796 discloses a backpanel connector system 
comprising a backpanel connector, a board connector and a 
plurality of connector plugs for optical fibres. The backpanel 
connector comprises a first and a second housing. The second 
housing is slidably mounted in said first housing in a z- 
direction extending perpendicular to the bottom of the first 
housing. The backpanel connector system is designed to use 
both electrical and optical connectors. If the board connector 
and the backpanel connector are connected first the optical 
connection is established. The electrical connection requirea 
a further approaching movement of the board connector and the 
backpanel connector, which movement is facilitated by the 
slidably mounted second housing of the board connector. 

A drawback of such a 'backpanel connector system is 
that the backpanel connector requires a hole in the backpanel 
wherein the first and second housings are accommodated 
resulting in limited routing freedom for optical and 
electrical signal tracks and electromagnetic interference. 

It is an object of the invention to provide an 
optical connector system wherein holes are no longox- required 



i 



while optical and electrical interfaces can be appropriately 
established. 

This object is achieved by providing an optical 
connector system characterized* in that said backpanel 
5 comprises an integrated second, .optical interface part adapted 

to complete said optical interface and said substrate housing 

, i 

assembly is adapted to provide relative movement of said 

substrate with respect to said joptical interface. By 

integrating the second optical 'interface part in the 

10 backpanel/ less or none external connections such as cables or 

flexes are required, for transmission of signals between 

components of e.g. different subst rates, while the movable 

substrate housing assembly ensures coirpletion of the optical 

i 

interface between the interface parts before the electrical 
IB connections are established. Thus, the movement of the 

housings to first establish the optical interface is provided 
at the substrate instead of at J the backpanel. The substrate 
housing assembly comprises at least a component that is 
adapted to move with respect to the optical interface at least 
20 after said optical interface is formed. Consequently the 

backpanel housing can have an 'integrated optical interface 
part with increased routing possibilities and reduced 
influence of electromagnetic radiation, 

In an embodiment of the invention the substrate 
25 housing assembly is slidably mounted on said substrate. This 
may e.g. be achieved by providing the substrate housing 
assembly or the substrate with' one or more spring elements 

T 

that respectively cooperate with the substrate or the 
substrate housing assembly. These spring elements may provide 

30 the relative movement of the substrate with respect to the 
optical interface to complete jtbhe optical interface before 
electrical connections are established* 

In an embodiment of the invention the substrate 
housing assembly is attached to said substrate and comprises a 

35 further housing with said firsjfc interface part that is 

slidably mounted in a z-direction of said substrate housing 
assembly. Preferably the substrate housing assembly comprises 
a biasing arrangement for said; further housing adapted to 
release said further housing ^y&stantially after completion of 

ii 
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said optical interface. In sucl an embodiment after having 
completed, -the optical interf ac€J|, the substrate housing 
assembly exerts no residual forjce on the backpanel* 
Consequently damage of components or signal tracks of the 
5 backpanel may be avoided. The further housing may be 

accommodated at least partly within the substrate housing 
assembly . 

In an embodiment of £he invention the further housing 
comprises at least one ferrulei, assembly for optical fibres at 
10 a mating side and alignment elements to align said first 

interface part and said secondjjinterface part. This alignment 
ensures an adequate optical connection resulting in a low loss 
optical interface. Preferably jtjhe backpanel comprises a 
backpanel housing assembly, wherein the backpanel housing 
assembly and the substrate housing assembly comprise locking 
elements adapted to lock said housings after completion of 
said optical interface. The lodking elements prevent the 
optical interface to be interimpted accidentally. 

The invention is particularly advantageous in a 
system wherein said backpanel {comprises one or more first 
electrical contacts and said skabstrate comprises one or more 
second electrical contacts and, said optical connector system 



is further arranged to establ 



iiih 

1 



electrical connections 



between said first and second jelectrical contacts after 
establishment of said optical (interface- 

The invention further relates to a substrate housing 
assembly for a substrate adapted for mounting to a backpanel 
housing assembly of a backpandl to establish an optical 
interface for optical connection between said substrate and 
said backpanel. The substrate jlpousing assembly is adapted to 
comprise a further housing witjjji a mating side forming a first 
interface part for said optical interface, said further 
housing being slidably mountaliiLe in a z-direction of said 
substrate housing assembly. Pijipf erably the substrate housing 
35 assembly comprises biasing meaks adapted to release said 

further housing after completion of said optical interface. 



The invention will be further illustrated with 
reference to the attached dra^irsmgs, which show a preferred 



embodiment according to the 



rention. It will be understood 
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that the invention is not in a:: y way restricted to this 
specific and preferred erobodimept . 
In the drawings ; 

Fig- 1 schematically [shows a part of an optical 
5 connector system with optical 5 hd electrical connections ; 

Fig. 2 shows an optijal connector system according to 

J tion; 



a first embodiment of the inve: 

Fig- 3 shows an expl 
housing assembly of the optica! 

Fig. 4 shows an expl 
housing assembly of the optic 

Fig. 5 shows an expl 
of the substrate housing ass 

Figs. SA-6D show croi 
connector system of Fig. 2 at 

Fig, 7 shows an opti 



2; 



2; 



a second embodiment of the invention, and 



ied view of the backpanel 
connector system of Fig. 
ied view of the substrate 
connector system of Fig. 
ied view of the further housing 
ly of Fig. 4; 
s-sections of the optical 
jeveral stages of connection; 
ijal connector system according to 



Figs. 8A-8D show cro 
connector system of Fig. 7 at 

Fig. 1 displays a sc 
optical connector system 1 co* 
substrate 3. Optical communica 
optical waveguides 4 and cable, 
substrate 3 

interface part 7 and a second 
optical interface for the opti 
interface part 8 is integrated 
first electrical contacts 9 as 
are respectively provided at 
3 to allow transmission of el4 
of crucial importance to provi 
it is highly preferred for sua 
that the optical interfaces aajj 
electrical connections betwee 
contacts 9, 10 are establishe 
otherwise disturb the alignmerj 
Fig. 2 shows adetai 
the optical connector system 1] 
backpanel housing assembly 20 



jjs- section of the optical 

feveral stages of connection ♦ 

ji 

ijematical illustration of an 
arising a backpanel 2 and a 
|ion may be established via 
5 with a component 6 on the 
The optical commi$|ication may involve a first 

interface part 8 to establish an 
al communication. The second 
in the backpanel 2 . Further 

second electrical contacts 10 
r e backpanel 2 and the substrate 
trical signals. As alignment is 
le a low loss optical interface, 
1 optical connector systems 1 

completed before the 
the first and second electrical 
because the latter may 
for the optical interface, 
ed view of the dashed area A of 
of Fig, 1 comprising a 
ounted on the backpanel 2 and a 
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substrate housing assembly 30 attached to the substrate 3. 
Detailed illustrations of the 1 ackpanel housing assembly 20 
and the substrate housing asseijfoly 30 are provided in Fig. 3 
respectively Figs. 4 and 5* 



backpanel 2 with the integrated 
to allow optical communication 
ng ferrule parts 23. The 
-dimensional array of holes for 



Pigs, 2 and 3 shows 
second optical interface part 
with the waveguide 4 by eraployj 
ferrule parts 23 comprise a t 

optical fibres. The ferrule pao|ts 23 further comprise 
alignment elements 24 , e.g. holies, to align the second 
interface part 8 with the firs 

of the substrate as shown in m ©re detail in Fig. 6- 

The backpanel housing assembly 20 has a bottom 
portion that is at least parti 
part of the ferrule parts 23 



20 may further be shaped or coi prise mounting elements to 
mount the backpanel housing assembly 20 to the backpanel 2, 



The backpanel housing assembly 
elements 2S facilitating conne 
assembly 20 and the substrate 
backpanel housing assembly 20 
that cooperate with correspond 
substrate housing assembly 30 
assembly 20 is formed such tha| 



comprises an outer substrate I 
33 and a further housing or ±t\ 

The insert 34 compi^i 
to cooperate with the guiding 
housing assembly 20, The out en}] 
lifter elements 31 adapted to 
elements 26A of the backpanel 

The biasing arrangeit 
shaped spring that is attache' 
The spring 33 cooperates with 
as will be discussed in detail 



interface part 7 at the side 



] p open to at least receive a 
fhe backpanel housing assembly 



20 may further comprise guiding 
tion of the backpanel housing 
ousing assembly 30* Further the 
emprises locking elements 26 
ng elements 31A of the 
Finally the backpanel housing 
it may accommodate or attach 



shutters 27 for safety reasons 

Figs. 2 and 4 furthe: : illustrate a substrate housing 
assembly 30 mounted on a substrate 3 according to an 
embodiment of the invention. *Kie substrate housing assembly 30 



using 32, a biasing arrangement 
ert 34. 

es guiding structures 35 adapted 
lements 25 of the backpanel 
substrate housing 32 comprises 
ooperate with the lifter 
ousing assembly 20. 
mt 33 may comprise a suitably 
to the substrate housing 32 . 

protrusion 36 of the insert 34 
with reference to Fig. 6. 
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Alternatively the spring 33 ma^ be attached to the insert 34 

suitable parts of the outer 



and coopei-ate with one or more 
housing 32, 

Pig, 5 shows a more 
insert 34 in an assembled stat 
2 and 4, The insert 34 accommo 



rtailed illustration of the 
and in exploded view of Pigs, 
ates ferrule parts 37 wherein 



optical fibres of a cable 5 (nSt shown in Fig. 5) terminate 

A 



for forming the first interfac 
interface to be established on 



| part 7 of the optical 
| connection with the ferrule 



10 parts 23 at the side of the bajSkpanal housing assembly 20. The 
ferrule parts 37 comprise holes to have inserted pins 3 8 as 
alignment elements for aligning the ferrule parts 23, and 37 by 
cooperation with the alignment holes 24. The arrangement is 
maintained in position by a closing cap 33 employing springs S 
15 such that the ferrule parts 37 1 protrude from the front side of 
the insert 34. 

In Figs. 6A-6D the operation on connection of the 
optical connector system 1 according to a first embodiment of 
the invention is illustrated, : Details of the insert 34 as 
displayed in Fig. 5 have been: imit ted for reasons of clarity. 
The z-direction of the system' a. s indicated in the Figs, SA-6D 
and extends parallel to the nc tmal of the backplane 2, The 
backplane 2 comprises the waveguides 4 and optical assemblies 
0 to deflect optical signals .; Details of such optical 
assemblies O are described in' i:he non-prepublished Dutch 
patent application NL1021205 o;E the applicant. 

First, as shown in 'F!.g. 6a, the substrate housing 
assembly 30 mounted on the subistrate 3 approaches the 
backpanel housing assembly 20. nounted on the backpanel 2. The 
3 0 backpanel 2 comprises the integrated second interface part 8 



formed by the 'ferrule parts 2^ 



having alignment elements 24 . 



The insert 34 protrudes from the substrate housing 32 and may 
be initially prevented to slip into the housing 32 by means of 
the spring element 33. The matjjlng side of the insert 34 
comprises the ferrule parts 37| and the pins 38 and is inserted 
into the backpanel housing asiambly 20. 

Subsequently in Fig'i; 6B the optical interface is 
formed as the first ferrule pacts 23 and the second ferrule 
parts 37 mate assisted by the Cooperating alignment elements 
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24 and 38. The leading parts q: 



substrate feousing 32 deflect tii'e corresponding lifter elements 
26A of the backpanel housing assembly 20. The spring element 
33 cooperates with the protrusions 36 of the insert 34 to 



create a spring load or bias a, 
to form the optical interface^ 



Llowing the application of force 
Now the locking element 26 of 



the back panel housing 20 lock 3 behind the corresponding 



locking element 31A of the in^ 
electrical contacts 9, 10 have 
alignment of the optical interface is not disturbed by the 
formation of the electrical coatact. 

In the next stage 13: 
substrate 3 further approaches 



first and second electrical contacts 9 and 10 without 
affecting the locked optical interface of Fig. 6B. This is 
achieved in this first embodiment by having an insert 34 that 



is slidably mounted in the z-c 



irection or longitudinal 



,7 



the lifter elements 31 of the 



*rt 34. At this stage the 

i 

not yet been made such that the 



.ustrated in Fig. 6C the 
the backpanel 2 to mate the 



direction with respect to the j substrate housing 32- The spring 
element 33 no longer cooperate 5 with the protrusions 36 such 
that the insert 34 is released las illustrated in Pig. 6C. 
Accordingly virtually no spring load remains for the backpanel 

2 " if 

Finally in Fig- 6D the backpanel housing assembly and 
the substrate housing assembly jj are in the final position and 
both the optical interfaces and electrical contacts (not 
shown) have been formed - 

Fig. 7 shows a secodel embodiment of the invention, 

irate housing assembly 30 is no 
substrate housing assembly 30 



wherein insert 34 of the subsi 
longer slidable. Instead^ the 



30 itself is slidably mounted wii:la respect to the substrate 3 by 
spring element 70 attached to phe substrate 3 . The substrate 3 
is provided with recesses 71 adapted to cooperate with 
extension 72 of the substrate! jiousing assembly 30. 
Consequently the application cf a force to the substrate 
housing assembly 30 allows the (housing 3 0 to .move relatively 
to the substrate 3 to an exterfe defined by the lengths of the 
recesses 71. The spring elemer t 70 is preferably more stiff 
than the spring S for the part 37 to allow the 

fish the optical interface. If 



application of force to estab3^ 
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the optical interface is completed the spring element 70 



enables the substrate 3 to move 



with respect to the optical 



It is noted thajt the first optical interface 
7 of the substrate housing 30 not necessarily should be 



interface to allow establishment of the electrical contacts 9, 
10 (not shown) 
part 

provided as an insert 34. 

In Pigs. 8A-8D the operation on connection of the 
optical connector system l according to the second embodiment 
of the invention is illustrated. Identical reference numerals 
have been used to indicate simallar components of the optical 
connector system 1. f 

First, as shown in Fijg. 8A, the substrate housing 
assembly 30 mounted on the substrate 3 approaches the 
backpanel housing assembly 20 mounted on the backpanel 2. The 
backpanel 2 comprises the integrated second interface part 8 
formed by the ferrule parts 23 .[having alignment elements 24. 
The mating side of the insert 34 comprises the ferrule parts 
3 7 and the pins 3 8 and is inserted into the backpanel housing 
assembly 20. The substrate housing assembly 3 0 is slidably 
mounted with respect to the substrate 3 by spring elements 70. 



Subsequently in Fig. 
formed and locked as the first 
ferrule parts 37 mate assisted 



SB the optical interface is 
ferrule parts 23 and the second 
by the cooperating alignment 



elements 24 and 38. At this stage the electrical contacts 9, 
10 have not yet been made suchllthat the alignment of the 
optical interface is not disturbed by the formation of the 
electrical contact* |j 

In the next stage illustrated in Pig. 8C the 
substrate 3 further approaches the backpanel 2 to mate the 
first and second electrical coitacts 9 and 10 without 
affecting the locked optical interface of Fig. 8B. This is 
achieved in that the substrate j housing assembly 30 elides 
backwards facilitated by the siring element 70 as to maintain 
the optical interface. A sprinl force thus develops on the 
backpanel 2. The spring element; 70 preferably is chosen such 
that this spring force on the iackpanel 2 is minimal. 



Finally in Pig, 8D t ie backpanel housing assembly and 



the substrate housing assembly 



are in the final position and 



9 



both the optical interfaces and electrical contacts {not 
shown) have been formed. 
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CLAIMS 

1. Optical connector system (1) comprising a 
backpanel (2) and at least one substrate (3) having at least 
one substrate housing assembly (30) and a first interface part 
(7) for establishing an optical interface 

5 characterized in that 

said backpanel (2) comprise3 an integrated second interface 
part (8) adapted to complete said optical interface and said 
substrate housing assetrtoiy (30) is adapted to provide relative 
movement of said substrate (3) with respect to said optical 
10 interface, 

2. Optical connector system (1) according to claim l r 
wherein said substrata housing assembly (30) is slidably 
mounted on sa4^ ^^istrate (3) - 

3. Optical connector system (1) according to claim 1, 
15 wherein said substrate housing assembly (30) is attached to 

said substrate (3) and comprises a further housing (34) with 
said first interface part (7) that is slidably mounted in a z- 
direction of said substrate housing assembly (30). 

4. Optical connector system (1) according to claim 3, 
20 wherein said substrate housing assembly (30) comprises a 

biasing arrangement (33) for said further housing (34) adapted 
to release said further housing (34) substantially after 
completion of said optical interface. 

5. Optical connector system (1) according to claim 3 
25 or 4, wherein said further housing (34) cotrqprises at least one 

ferrule assembly (37) for optical fibres at said mating side 
and alignment elements (38) to align said first interface part 
(7) and said second interface part (8) • 

6. Optical connector system (1) according to one or 
30 more of the claims 3-5, wherein said further housing (34) is 

at least partly accommodated within said substrate housing 
assembly (30) , 

7- Optical connector system (1) according to one or 
more of the preceding claims , wherein said backpanel (2) 
35 comprises a backpanel housing assembly (20) and said substrate 
housing assembly (30) comprise locking elements adapted to 



i 
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lock said housings (20,30) after completion of said optical 
interface . - 

8. Optical connector system (l) according to one or 
more of the preceding claims,! wherein said backpanel (2) 

5 comprises one or more first electrical contacts (9) and said 
substrate (3) comprises one or more second electrical contacts 
(10) and said optical connecttor system (1) is further arranged 
to establish electrical connections between said first and 
second electrical contacts O! f l0) substantially after 
10 completion of said optical interface. 

9. Substrate housing assembly (30) for a substrate 
(3) adapted for mounting to aj backpanel housing assembly (20) 
of a backpanel (2) to establish an optical interface for 
optical communication between said substrate (3) and said 

15 backpanel (2) ! 
characterized in that 

said substrate housing assembly (30) being adapted to comprise 
a further housing (34) with a mating side forming a first 
interface part (7) for said optical interface, said further 
20 housing (34) being slidably mount able in a s-direction of said 
substrate housing assembly (30) . 

10. Substrate housing assembly (30) according to 
claim 9, wherein said substrate housing assembly (30) 
comprises biasing means (33) adapted to release said further 

25 housing (34) after completion of said optical interface. 
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